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* *
* Preparing Activity: NAVFACENGCOVHQ ( CODE 15G) *
* *
* Typed Nanme & Reg. Si gnature Dat e *
* *
* *
* Prepared by: Fortunato Deleon, P.E /sl 01/29/99 ~*
* *
* *
* *
* *
* Approved for NAVFAC /sl 01/29/99 =
* Carl E. Kersten, R A *
* *
* Any changes or revisions to this docunent since the date of the *
* original approval for NAVFAC, have been perfornmed by the Quide *
* Specifications D vision (Code 15G. *
* *
* Changes or Revisions *
* Approved for NAVFAC /sl 09/30/99 *
* Carl E. Kersten, R A *
* *
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NOTE: This Short Form Gui de Specification is for
use in preparing project specifications for smal
projects, repair or maintenance work. It may also
be used for mnor elenments or small quantities of
work in larger projects at the discretion of the
Engi neer/ Architect in charge. |If a nore detailed
specification is required, use the NFGS series of

speci fications.
khhkkkhhhkkhhhkhkkhhhkhdhhhdhhhdhhddhhddhdddhhddhdddhdxddhdddhdxddhddddxddhddddx*dhk*x*dx*d,%x*%x
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NOTE: This guide specification covers requirenents
for testing, adjusting, and bal ancing (TAB) of snal
heating, ventilating, and cooling (HVAC) air and
wat er distribution systens. Small HVAC systens

i ncl ude:

1. Rooftop package A/C 35 kW10 tons or less (no
nore than two units on the project)

2. Direct expansion, split systemw th air-handling
units or fan coil units, constant volune/variable
tenperature system 17.5 kW5 tons or less (no nore
than three units on the project)

3. Hot water heating only, conprised of
vertical/horizontal unit heaters, hot water punp and
converter, fin tube radiation, convectors, and
exhaust fans only (no | arge nmakeup air units,

i ndustrial exhaust systens).

Mul tizone units of any tonnage or VAV systens are

not considered small systens.
khhkkkhhhkkhhhkhkkhhhkhdhhhdhhhdhhddhhddhdddhhddhdddhdxddhdddhdxddhddddxddhddddx*dhk*x*dx*d,%x*%x

hkhkhkkhkhkhhhkhhhhhhhhhhhhhhhhhdhhhdhhhdhhhhhhhdhdhhhdhhhdhhhdhhhdhhhdhhhdhhdddhdddhdddrxdx*x

NOTE: This revision "B" to NFGS-SF-15950 anends the
i ssue dated 29 January 1999 by revising the
submttal article to conply with the agreenent
reached by the SPECSI NTACT Tri-Agency Committee.
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NOTE: Followi ng informati on shall be shown on
proj ect draw ngs:

1. Room nunbers.

2. A unique nunber or mark for each piece of
equi prent or termnal

3. Air quantities at air termnals.

4. Ar quantities and tenperatures in air handling
uni t schedul es.

5. Water quantities and tenperatures in thermal
energy transfer equi prment schedul es.

6. Water quantities and heads in punp schedul es.

7. Water flow neasurenent fittings and bal anci ng
fittings.

hkhkhkkhkhkhhhkhhhhhhhhhhhhhhdhhhdhhhdhhhdhhhhdhhdhdhhhdhhhdhhhdhhhdhhhdhhhdhdhdddhdddhdddrxdx*x

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
ASSCCI ATED Al R BALANCE COUNCI L ( AABC)
AABC NSTSB (1989) Total System Bal ance
NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

NEBB NMASV (1994) Measurenent and Assessnment of Sound
and Vi bration

NEBB TABES (1991) Testing, Adjusting, Balancing of
Envi ronnental Systens

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSQOCI ATI ON,

I NC. ( SMACNA)
SMACNA HVACADLTM (1985) HVAC Air Duct Leakage Test Manua
SMACNA HVACTAB (1993) HVAC Systens Testing, Adjusting and

Bal anci ng
1.2 PERFORVANCE REQUI REMENTS

Before starting work, ensure that construction managenent teamcertify in
witing to the Contracting Oficer that the construction has been conpl eted
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and every phase of the HVAC is operating in accordance with the design
requi renents. Performtesting, adjusting, and bal ancing (TAB) of [new and
exi sting] small heating, ventilating, and cooling (HVAC) air and water

di stribution systens including equi prent, ducts, and piping which are

| ocated within, on, under, between, and adjacent to buil dings.

.3 DEFI NI TI ONS

a. TAB: Testing, Adjusting, and Bal anci ng
b. DALT: Duct air |eakage testing.

c. Qut-of-tolerance data: Pertains only to field checking of
certified DALT or TAB report. The termis defined as a
measur enent taken during field checking which does not fall within
the range of plus 10 to m nus 10 percent of the origina
measurenent reported on the certified DALT or TAB report for a
speci fic paraneter.

.4 TAB QUALI FI CATI ONS

TAB work shall be perforned by a firmactively engaged in the busi ness of
bal ancing air conditioning systems. Personnel perform ng TAB shall have a
m ni mum of forty hours of specialized training in TAB, a m ni mrum of one
year experience in performng TAB work, and conpleted at |east three other
TAB jobs simlar in nature to this contract.

5 SUBM TTALS

hkhkhkkhkhkhhhkhhhhhhhhhhhhhhhhhdhhhdhhhdhhhhdhhhhdhhddhhhhhhhhhdhhhdhhhddhdddhdddhrddrxdx*x

NOTE: \Where a "G' in submittal tags follows a
submttal item it indicates Governnent approval for
that item Add "G' in submittal tags foll ow ng any
added or existing submttal itens deened
sufficiently critical, conplex, or aesthetically
significant to merit approval by the Governnent.
Submittal itenms not designated with a "G wll be
approved by the QC organizati on.

hkhkhkkhkhkhhhkhhhhhhhhhhhhhhhhhdhhhdhhhdhhhhdhhhhdhhddhhhhhhhhhdhhhdhhhddhdddhdddhrddrxdx*x

Submit the following in accordance with Section 01330, "Subnitta
Procedures.”

SD-06 Test Reports
[Certified DALT report]
Certified TAB report
SD-07 Certificates
Qualifications and experience
Desi gn review report
Pre-field DALT prelimnary notification

Pre-field TAB engi neering report

SECTI ON 15950 Page 6



1

1

1

I nstrunment calibration
6 QUALI TY ASSURANCE
6.1 Certificates
6.1.1 Qualifications and Experience

Wthin 60 cal endar days after the date of contract award, submt the
followi ng as proof of qualifications and experience.

a. VList, by person, all special training that the personnel who wll
performthe TAB work have received. Provide proof of training.
Provi de proof of AABC or NEBB certification, if applicable.

b. List, by person, the nunber of years experience that the personne
who will performthe TAB work have had in the field of TAB.

c. Provide conpleted final TAB reports for three simlar TAB jobs
performed by the personnel who will provide the TAB work under
this contract. The nanmes and signatures of the TAB personnel who
performed the work and the date the work was perfornmed shall be
listed on each report. Include the nanme and tel ephone nunber of
the current maintenance supervi sor or other suitable contact for
each of the three jobs.

.6.1.2 Desi gn Revi ew Report

Submit typed report describing om ssions and deficiencies in the HVAC
system s design that would preclude the TAB team from acconplishing the
duct | eakage testing work and the TAB work requirenents of this section
Provi de a conpl ete explanation includi ng supporting docunentation detailing
the design deficiency. State that no deficiencies are evident if that is

t he case.

.6.1.3 Pre-Field DALT Prelimnary Notification

Verify that duct installation is conplete and notify Contracting Oficer in
witing that HV/AC systemis ready for DALT. Testing shall be in accordance
wi th SMACNA HVACADLTM

.6.2 Reports

.6.2.1 Pre-Field TAB Engi neeri ng Report

Fifteen days prior to testing, submt a report containing step-by-step
procedure which are in full conpliance with NEBB TABES or AABC NSTSB and
descri bing a conpl ete nethodol ogy for acconplishing TAB field work from

start to finish. Provide a listing of all instruments which will be used.
Al so provide a copy of their calibration certificate showi ng calibration
date and calibration expiration date. |Indicate the range of neasurenent

for each instrunent to be used.

[1.6.2.2 Certified DALT Report

a. Report format: Submt report data on Air Duct Leakage Test
Sunmmary Report Forms as shown on Page 6-2 of SMACNA HVACADLTM In
addition, submit in the report, a marked duct shop draw ng which
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11.6.2.3

identifies each section of duct tested wi th assigned node nunbers
for each section. Include node nunbers in the conpleted report
forns to identify each duct section. TAB supervisor shall review
and certify the report.

Certified TAB Report

Submit certified TAB report with a certification statenment which attests
that the procedures executed have been in full conpliance with the

requi renents of NEBB TABES, AABC NSTSB, or SMACNA HVACTAB. Certification
shall further attest that any/all known deficiencies in operation
performance, or water/air flows are clearly identified herein. Submt

report

a.

in the specified format including the foll owi ng data:

Report format: Submt conpleted report forms for each of the
following; as a mnimum report all data as contai ned on standard
NEBB TABES, AABC NSTSB, or SMACNA HVACTAB report forns as
contained within the referenced standards:

(1) Air Systemns

(a) Fan report for rooftop units, central air handlers,
supply fans, exhaust fans, fan coil units, heat punps,
packaged term nal units. Include running anps on fan

notors and conpressor notors.

(b) Duct traverse supply/return/exhaust/outside/relief ducts.

(c) Termnal supply, return, and exhaust outlets. |Include
measured external pressure at duct termnal

(d) Hot/chilled water coils--report entering/leaving,
wet/dry bul b tenperatures.

(e) DX cooling coils-reports entering/leaving, wet/dry
bul b t enper at ures.

(f) Unit heaters.

(g) Condensing units/conpressors/condensers--report

rat ed/ actual conpressor anperages/voltages. Al so, report
condenser entering and | eaving water and air
tenperatures, both design and actual

(2) Water Systens

(a) Al punps. Include running anps on punp notors.

(b) Al flow control bal ancing valves, circuit setters, flow
orifices, venturis--report size, flow, nmeasured pressure
drop, setting, manufacturer, nodel.

(c) Hot water, chilled water coils.

(d) Hot water converters, heat exchangers. Include entering
and | eavi ng tenperat ures.

(e) Unit heaters, convectors, fan coil units, fin tube
radi ation.
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1

Bind report neatly with a waterproof cover. It shal
contents, with each page nunbered. Type report data.

wi Il not be accepted.

contain a table of
Handwritten data

b. Tenperatures: |Indicate tenperatures on each TAB report form for

each HVAC thermal energy transfer equipment.

I ncl ude the indoor

and outdoor wet and dry bulb tenperature range within the recorded

TAB dat a
c. Instruments: List the types of instrunments actually used to
measure the TAB dat a. Include in the listing each instrunent's

uni que identification nunber, calibration date, and calibration

expiration date

6.3 Modi fi cati ons of References

Acconplish work in accordance with referenced publications of AABC or NEBB
except as nodified by this section. 1In the references referred to herein,
consi der the advisory or recommended provisions to be mandatory, as though
the word "shall" had been substituted for the words "shoul d" or "could" or
"may" wherever they appear. Interpret reference to the "authority having

jurisdiction,” the "Adm nistrative Authority,” the "Omer,"” or the "Design

Engi neer” to nean the "Contracting O ficer."

PART 2 PRODUCTS

Not used.

PART 3 EXECUTI ON

3.

3.

hkhkhkkhkhkhhhkhhhkhhhhhhhhhhhhhhdhhhdhhhdhhhhhhhdhdhhdhdhhhdhhhdhhhdhhhdhhhddhdddhdddhdddrxdx*x

NOTE: The designer has the responsibility on

whet her, or not, to require leak testing in

accordance with SMACNA HVACADLTM  Duct systens,
operating at one kPa (gage) 4 in. w.g. and above,
havi ng | ong runs and/or significant duct surface
area should be tested. Duct systens havi ng short
runs of ductwork, or that are contained w thin the
space served do not warrant |eak testing with SMACNA
HVACADLTM  Al'so, low velocity round duct systens do
not warrant testing. Wen SMACNA HVACADLTM testing
met hod i s used, the designer shall indicate on the
drawings (in addition to the duct class, seal class,
and | eakage cl ass) the | eakage test pressure to be

used to test all ductwork, or duct sections.

Ref er

to SMACNA HVACADLTM Appendi x B, "Sanple Leakage
Anal ysi s" for guidance in determ ning | eakage test

pressures.

hkhkhkkhkhkhhkhkhhhkhhhkhhhhhhhhhhhhhhdhhhdhhhhhhhhdhhdhhhdhhhhhhdhhhdhhhdhdhdddhddrdhdddrxdx*x

1 TAB PROCEDURES

1.1 TAB Field Wrk

Test, adjust, and bal ance the listed HVAC systens to the state of operation

i ndi cated on and specified in the contract docunents.

Proportionately

bal ance and report air systens and water systens in certified TAB report.
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Provide instrunments, with instrunent calibrationcertificate, and
consumabl es required to acconplish the TAB work. Conduct TAB worKk,

i ncl udi ng sound mneasurenent work, on the |listed HVAC systens in confornmance
wi th the AABC NSTSB, or NEBB TABES, and NEBB MASV, except as nodified by
this section:

.1.1.1 Wor kmanshi p

Conduct TAB work on specified HVAC systens until neasured paraneters are
within plus or minus 10 percent of the design values, that is, the val ues
specified or indicated on the contract docunments.

.1.1.2 Air Distribution Systens

Bal ance air flow rates at supply outlets, return inlets, exhaust outlets,
relief outlets, an outside air intakes to plus ten percent or mnus ten
percent of the design values. Adjust danpers, fan pulleys, and other air

di stribution devices to balance the system Thee work may incl ude
measuring air velocities, velocity and static pressures, air flow rates,
tenperatures, and rotational speeds. Provide, seal, and |abel test holes
in HVAC ductwork as required to acconplish the TAB work. Were air bal ance

wor k i nvol ves cooling coils, perform bal ancing when the coil is in a "wet
coil"™ condition. This shall be acconplished by one of three ways, as
fol | ows:

a. Performwork when coil is operating in the cooling node. This is

the preferred nethod, however, it may require postponing the air
bal ance work related to the cooling coils until the outdoor
tenperature permts operation of the cooling equipnent.

b. Simulate a wet coil by spraying water on the coil. Note, this may
not be feasible or practical in sone cases.

c. Using the coil manufacturer's air friction data and fan capacity
curve, estimate the wet coil air flowrate by plotting the
measured dry coil air flow rate and neasured fan static pressure
on the fan curve, adding the additional pressure drop inposed by a
wet coil, and determ ning the wet coil air flowrate. A ratio of
dry coil to wet coil flow rate can then be obtai ned and the
bal ance work can be perfornmed by correcting all dry coil air flow
rati o measurenents by this ratio. Wen this nmethod is enpl oyed,
the manufacturer's data, fan curves, and rel ated cal cul ations
shall be included in the TAB Report. Note, this nmethod shall only
be used when there is a reasonable anount of confidence in the
accuracy of the cal cul ations.

3.1.1.3 \ater Distribution Systens

Bal ance water flow rates at term nal devices to plus or mnus ten percent
of the design values. The work shall include neasuring and adjusting al
flow control bal ancing val ves, punp di scharge bal anci ng val ves, and ot her
manual |y adj ustabl e bal anci ng val ves. The work may include neasuring the
differential pressure across flow control bal ancing val ves, punps, coils
and ot her equi prent.

.1.1.4 HVAC Equi pnent

ontain electrical data; nmeasure pressures and tenperatures; mneasure
rotational speeds; record equi pnent nanepl ate data; record required part,
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nodel , and serial nunbers; make physical neasurenents; and obtain other
data as required in order to submt acceptable Data Report Fornms in the TAB
Report.

.1.2 Data From TAB Fi el d Wrk

After all TAB work has been conpleted, prepare a handwitten certified,
pre-final TAB report using all report forns conplete as specified for the
final certified TAB report. Except as approved otherw se by the
Contracting O ficer, in witing, the TAB work and the TAB report shall be
consi dered inconplete until TAB work is acconplished to within the accuracy
range specified in the paragraph entitled "Wrkmanship."

.1.3 Quality Assurance For TAB Field Wrk
.1.3.1 Fi el d Check

Verbally notify the Contracting Oficer that the field check of the
pre-final, handwitten report can conmence. G ve this verbal notice 10
days in advance of when the field check of the pre-final report can
commence. Do not schedule the field check of the pre-final report unti

the TAB work is acconplished to within the accuracy range specified in the
par agraph entitled "Wrkmanshi p* or witten approval of the deviations from
the requirenents has been received fromthe Contracting Oficer

a. Recheck: During field check, the Contractor shall recheck, in the
presence of the Contracting O ficer, random sel ecti ons of al
reported data recorded in the pre-final report.

b. Areas of recheck: Recheck points and areas sel ected by the
Contracting O ficer.

c. Procedures: Measurenent and test procedures shall be the sane as
was used for formng basis of the pre-final report.

d. Recheck selections: Selections for recheck will not exceed 25
percent of the total nunber of reported data entries tabulated in
the pre-final report.

.1.3.2 Ret est s

If randomtests reveal a neasured value which is an out-of-tol erance
quantity, the report is subject to disapproval at the Contracting Oficer's
discretion. In the event the report is disapproved, readjust and test al
systens, record new data, submit new pre-final report, and conduct new
field check at no additional cost to the Governnent.

.1.3.3 Qut - of - Tol erance Quantity

Qut-of -tol erance quantity pertains to field checking of the pre-fina
report. The termis defined as measurenent taken during field checking
whi ch does not fall within the range of plus 10 to minus 10 percent of the
original neasurenent reported on the pre-final report for specific

par anet er.

.1.3.4 Report Accept ance

On conpl etion and approval of the pre-final report field check, prepare,
assenbl e, and submt the final certified TAB report in the required format
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3.

3.

for final review approval.
2 MARKI NG OF SETTI NGS

Permanently mark the settings of HVAC adj ustnent devices including val ves,
splitters, and danpers so that adjustnent can be restored if disturbed at
any time. The permanent nmarkings shall indicate the settings on the

adj ust ment devices which result in the data reported on the submitted
certified TAB report.

3 MARKI NG OF TEST PORTS

The TAB team shall permanently and legibly mark the location points of the
duct test ports and incorporated on the final drawings. |If the ducts have
exterior insulation, these markings shall be made on the exterior side of
the duct insulation.

hkhkhkkhkhkhkhkhhhhhhkhhhhhhhhhhhdhhhdhhhdhhhhhhhhdhhdhdhhhhhhdhhhdhhhdhhhdhhhdddhdddhdddrxdx*x

NOTE: Suggestions for inprovenent of this
specification will be wel coned using the Navy
"Change Request Forns" subdirectory located in
SPECSI NTACT in Jobs or Masters under

"Forns/ Docunment s" directory or DD Form 1426.
Suggestions should be forwarded to:

O ficer In Charge

Seabee Logistics Center
NAVFAC 15G SLC 46

4111 San Pedro Street

Port Hueneme, CA 93043-4410

FAX: (805) 985-6465/982-5196 or DSN 551-5196

hkhkhkkhkhkhkhkhhhhhhkhhhhhhhhhhhdhhhdhhhdhhhhhhhhdhhdhdhhhhhhdhhhdhhhdhhhdhhhdddhdddhdddrxdx*x

-- BEnd of Section --
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